Cytotoxic T cell mechanisms of beta cell destruction in non-obese diabetic mice.
CD8+ T cells are the principal cellular mediators of beta cell destruction in the NOD mouse. Molecular mediators include perforin and granzymes from the cytotoxic granule, Fas ligand and pro-inflammatory cytokines. Our studies in NOD mice have shown that beta cell-specific CD8+ T cells use both the perforin and Fas pathway in vitro. Reducing antigen presentation on beta cells, for example by reducing class I MHC expression by overexpression of SOCS1, protects beta cells in vivo. Perforin deficiency effectively reduces diabetes in NOD mice but in NOD8.3 mice other mechanisms compensate. We have been unable to identify a major role for direct toxicity of cytokines in NOD mice. However, in the LCMV glycoprotein model they may be more important. Deficiency of IL1 or TNF or Fas has a protective effect (greatest for TNF deficiency) but this appears to be due to effects of these cytokines on the immune response rather than on the beta cell. Combinations of interventions, for example, beta cell overexpression of SOCS1 combined with IL1 deficiency may be highly protective. It should be possible to define all the molecular mediators of beta cell destruction, and it may be possible to inhibit at least some of these.